Intracellular localization of phosphodiesterase induced by cyclic adenosine 3',5'-monophosphate in Dictyostelium discoideum.
The intracellular distribution of phosphodiesterase [EC 3.1.4.17] induced by cyclic adenosine 3',5'-monophosphate (cAMP) in Dictyostelium discoideum was studied. When cAMP-treated cells were homogenized and fractionated according to the method of de Duve et al. ((1955) Biochem, J. 60, 604), the specific activity of phosphodiesterase was highest in the light mitochondrial fraction. Peaks of specific activities of alkaline phosphatase (marker enzyme of membrane) and catalase (marker enzyme of peroxisomes) also appeared in the same fraction as phosphodiesterase. However, after centrifugation of the light mitochondrial fraction in a sucrose density gradient, the activity of phosphodiesterase was clearly separated with that of catalase (density 1.19 g/ml) and showed three peaks at lower density (1.10, 1.13, 1.17 g/ml) with good reproducibility. Some parts (1.13, 1.17 g/ml) of the activity in the gradient overlapped with alkaline phosphatase activity, but in the density fraction of 1.10 g/ml the activity of alkaline phosphatase was hardly detectable. When the light mitochondrial fraction was treated with Emulgen 108, or sonicated, phosphodiesterase was more easily solubilized than alkaline phosphatase and catalase, and was found in supernate after centrifugation at 20,000 X g for 30 min. In order to distinguish the locations of the three enzymes, the supernatant of the light mitochondrial fraction treated with Emulgen 108 was subjected to charge shift electrophoresis. The electrophoretic mobilities of phosphodiesterase and catalase were unaffected by ionic detergent. However, alkaline phosphatase shifted towards the anode in the presence of anionic detergent (sodium deoxycholate), and shifted towards the cathode in cationic detergent (cetyltrimethylammonium bromide), relative to nonionic detergent (Emulgen 108) alone. Thus, some part of the phosphodiesterase induced by cAMP may be associated with the plasma membrane, but the remainder is localized in some kind of intracellular particle of lower density. Moreover, the association with the membrane or particle is more easily dissociated than that of alkaline phosphatase, and the liberated phosphodiesterase is rather hydrophilic.